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.2012.12.0Abstract The effect of dietary Sesamum indicum (beniseed) and Croton zambesicus seed powder on
growth and reproductive indices of female catﬁsh, Clarias gariepinus broodstocks were investigated
in two experiments. Fish fed experimental diets showed signiﬁcantly improved growth performance
and reproductive indices over the control treatment. Signiﬁcantly higher (P< 0.05) gonadosomatic
index was recorded for the ﬁsh fed diet of 100 mg kg1 S. indicum seed powder compared to other
experimental diets. In a C. zambesicus trial, the best performance and reproductive indices were
achieved in ﬁsh fed on dietary C. zambesicus seed powder compared to the control. These results
reveal that supplement diets with medicinal plants (S. indicum and C. zambesicus) enhance growth
and improve gonadosomatic index, and reproductive indices of female C. gariepinus broodstocks
and has a potential pro-fertility property which can be exploited in ﬁsh seed production by hatchery
operators.
ª 2013 National Institute of Oceanography and Fisheries. Production and hosting by Elsevier B.V. All
rights reserved.Introduction
Sesame (Sesamum indicum) is a traditional oilseed cultivated
mostly in Asia and Africa (64% and 31% of world production,
respectively) whose production is similar to that of linseed, i.e.
about 3 millions of tons in 2003 (Reigh, 2008). Sesame plant is064364831.
ahoo.com, dadaayokanmi@
nal Institute of Oceanography
g by Elsevier
Oceanography and Fisheries. Prod
12reputed in folk medicine in Africa and Asia in the traditional
management of cancer and blood cholesterol (Shittu et al.,
2007).
Biological studies have supported some of these traditional
uses (Ashamu et al., 2010). Previous phytochemical studies on
the seeds led to the isolation of carboxylic phenolic groups
such as (sesamol, sesamin) and other compounds such as thia-
zole, pyrroles, disulphate, ketones and aldehyde (Shittu et al.,
2006).
Many studies have shown that antioxidants can enhance
fertility either directly or indirectly and that most plants rich
in antioxidants have the tendency to increase sperm count,
motility, and enhance sperm morphology (Oluyemi et al.,
2007; Adesanya et al., 2007). S. indicum has quite a number
of antioxidants such as sesamol, sesamolin sesamin, sesaminoluction and hosting by Elsevier B.V. All rights reserved.
270 A.A. Dada, E.O. Adeparusitriglucoside and sesaminol diglucoside. There is, therefore a
high possibility that S. indicum can promote fertility.
Sesame plant especially the seed, oil and leaves are con-
sumed locally as a staple food by subsistence farmers in
South-West and Middle-Belt areas of Nigeria (Akpan-Iwo
et al., 2006) and this may account for the high fecundity
among the male and female population in these areas (Shittu,
2006).
Croton zambesicus, is a component of tiger bush, is a medic-
inal plant grown in villages and towns in Nigeria (Okokon
et al., 2005). C. zambesicus is reputed in folk medicine in Africa
in the traditional management of hypertension, urinary infec-
tions and malaria (Adjanohaun et al., 1989). C. zambesicus
has lots of components appropriate for detoxiﬁcation and
quite a number of antioxidants such as ﬂavonoid, trans-phytol,
sterols, a-amyrin, trachlobane and isopimarane (Okokon et al.,
2005).C. zambesicus has been shown to be a free radical scav-
enger and to protect against lipid peroxidation. This ability has
been reported to increase peripheral testosterone level in swiss
albino mice (Ofusori et al., 2007). There is, therefore a high
possibility that C. zambesicus can promote fertility in ﬁsh.
Many medicinal plants have also been reported to have
profertility effects in ﬁsh. Garcinia kola, a tropical plant, re-
puted in traditional medicine to have anti-inﬂammatory,
anti-microbial, anti-diabetic and antiviral properties (Adedeji
et al., 2008) was reported to cause dose dependent changes
in the sperm and egg characteristics in Clarias gariepinus
(Dada and Ajilore, 2009; Dada, 2012). Kigelia africana, an-
other medicinal plant with very potent profertility activities
has also been reported to enhance ovulation and spermiation
in C. gariepinus (Adeparusi et al., 2010; Dada et al., 2010).
There has not been any documented report on the effect of
S. indicum and C. zambesicus on egg parameters. This study
was therefore carried out to investigate the effect of the dietary
supplementation of S. indicum and C. zambesicus seed powder
on the reproductive indices in female C. gariepinus broodstocks.Table 1 Ingredient composition (kg) and proximate compo-
sition (% DM) of basal diet.
Ingredients g/kg diet
Menhaden ﬁsh meal 250
Corn meal 100
Soybean meal 350
Blood meal 100
Cod liver oil 90
Vegetable oil 60
Vitamin–mineral premix 30
Corn starch 20
Proximate composition (%)
Crude protein 40.4
Crude lipid 13.4
Ash 12.1
Gross energy (MJ/kg) 16.9
Vitamin premix – A Pﬁzer livestock product containing the fol-
lowing per kg of feed: A= 4500 I.U, D= 11252 I.U, E= 71 I.U,
K3 = 2 mg, B12 = 0.015 mg, panthothenic acid = 5 mg, nicotinic
acid = 14 mg, folic acid = 0.4 mg, biotin = 0.04 mg, cho-
line = 150 mg, cobalt = 0.2 mg, copper = 4.5 mg, iron = 21 mg,
manganese = 20 mg, iodine = 0.6 mg, selenium= 2.2 mg,
zinc = 20 mg, antioxidant = 2 mg.Materials and methods
Fish, plant seeds and cultured facilities
Healthy seeds of S. indicum and C. zambesicus were obtained
from a local market in Akure, Ondo State, Nigeria. The seeds
were authenticated in the crop, soil and pest management
department, Federal University of Technology, Akure, Nige-
ria. The seeds were sun- dried and milled to a ﬁne powder
using Maulinex electric blender and mixed with a basal feed
(40% crude protein), comprising standard amounts of ﬁsh
meal, yellow maize, soy bean meal, blood meal, ﬁsh oil, vege-
table oil, vitamin premix and starch.
C. gariepinus broodstocks used in the present study were
collected from Joseph Ayo Babalola University Arakeji, Osun
State, Nigeria ﬁsh farm. The ﬁshes were transported to re-
search farm of the department of ﬁsheries and aquaculture
technology, Federal University of Technology, Akure, Ondo
State, Nigeria in oxygenated bags. The ﬁsh were distributed
into outdoor concrete tanks (1 · 1 · 0.6 m), ﬁlled with well
water and acclimatized to the experimental conditions for
2 week, during which they were fed the test diets. The concrete
tanks were cleaned weekly, and about 50% of the culture water
was replaced with fresh, well water. Water quality parametersincluding O2, pH and temperature were monitored daily. The
average values of these parameters throughout the study for
experiments I and II were: O2 = 6.01 ± 0.21 mg L
1, pH
7.35 ± 0.21 and temperature = 25.20 ± 0.28 C.
Experimental design
Experiment I – dietary supplementation of S. indicum
The experiment was designed to study the effect of dietary sup-
plementation of S. indicum on growth and reproductive indices
of female C. gariepinus broodstock. The ﬁsh (with an average
initial weight of 250–300 g) were stocked into the concrete
tanks at a density of 10 ﬁsh per tank in replicate.
The ﬁsh were acclimatized for 2 weeks, during which they
were fed a commercial catﬁsh diet (40% crude protein). At
the termination of the acclimation period, all the ﬁsh were net-
ted, weighed collectively, and their initial weights were re-
corded. The ﬁsh were fed the test diets containing 0, 50, 100,
150 and 200 g kg1 S. indicum seed powder (designated as
D1, D2, D3, D4 and D5) at a daily rate of 3% body weight
(BW), twice a day (09:00 and 16:00 h) for 8 weeks. The ﬁsh
in each tank were collectively weighed fortnightly and their
average weights recorded.
Experiment II – dietary supplementation of C. zambesicus
This experiment was conducted to investigate the effect of C.
zambesicus on the performance and reproductive indices of fe-
male C. gariepinus broodstocks. The broodstock (250 g ﬁsh1)
were stocked into concrete tanks (2 · 2 · 1.25 m) at a density
of 10 ﬁsh per tank with three replicates per treatment. The cul-
ture conditions and feeding regimes were the same conditions
adopted in the S. indicum experiment.
Four isonitrogenous diets were formulated from practical
ingredients (Table 1) where the control basal diet (D1) was
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supplemented by 50, 100, 150 and 200 g kg1 C. zambesicus
seed powder respectively (designated as D2, D3, D4 and
D5). The experimental diets were formulated to contain almost
40% crude protein. All dietary ingredients were weighed with a
weighing top load balance (Metler Toledo, PB 8001 London).
The ingredients were milled to a 3 mm particle size. Ingredients
including vitamin premix and C. zambesicus seed powder were
thoroughly mixed in a Hobbart A- 2007 pelleting and mixing
machine (Hobart Ltd, London, UK) to obtain a homogenous
mass, cassava starch was added as a binder. The resultant
mash was then pressed without steam through a mixer with
0.9 mm diameter size. The pellets were dried at ambient tem-
perature (27–30 C) and stored at 20 C in a refrigerator until
the start of the experiment.
The diets were manually fed to the broodstocks at a daily
rate of 3% BW, twice a day (09:00 and 16:00 h) for 8 weeks.
Fish were weighed collectively at weekly intervals, their aver-
age weights were recorded and the daily amount of feed for
each tank was readjusted accordingly.
Reproductive performance
At the end of each experiment, six females in each tank were
netted, weighed and sacriﬁced to remove the ovaries. Fecun-
dity estimation was done using gravimetric sub-sampling
(wet method) as described by Bagenal (1978). The ovaries were
carefully weighed after removing excess water on ﬁlter paper
and the number of eggs counted per l g and then total number
of eggs calculated. The total number of eggs per ovary was de-
rived by multiplication by a factor; total weight/10 g. Ten fresh
eggs were randomly selected per dietary treatment and used for
egg diameter (mm) measurement. For the pear-shaped eggs,
the mean diameter of the long and short axes was taken as
the diameter of the egg (Ayinla, 1988). Data on egg diameter
was used to assess the egg quality.
Gonadosomatic index
The gonadosomatic index (GSI) was computed according to Dahl-
gren (1979) as (wet weight of gonad/wet weight of ﬁsh) · 100.
Water quality parameters
Water quality parameters such as temperature, pH and dis-
solved oxygen concentration were monitored daily throughoutTable 2 Parameters of C. gariepinus broodstocks as affected by the
(mean ± S.E).
Parameter Dietary treatment (g kg1 S. indicum seed po
0 100
Initial ﬁsh weight (g) 326.0 ± 2.6a 359.0 ± 1.0a
Final ﬁsh weight (g) 495.25 ± 34.65a 469.28 ± 2.02a
Weight gain (g) 169.25 ± 1.34a 110.28 ± 0.21c
Ovaries weight (g) 48.91 ± 3.31a 33.99 ± 4.58b
Fecundity/ﬁsh (No.) 49,500 ± 10,040a 49,500 ± 19,180a
Egg diameter (mm) 1.30 ± 0.00a 1.45 ± 0.07b
GSI (%) 9.84 ± 0.20a 7.25 ± 1.02a
Mean in a given column with the same letter were not signiﬁcantly differ
GSI = gonadosomatic index = gonads weight (g) · 100/ﬁsh weight.the study period using mercury-in-glass thermometer, pH me-
ter (Hanna H198106 model) and dissolved oxygen meter (JPP-
607 model).
Statistical analysis
A one-way analysis of variance (ANOVA) was conducted to
test the effect of C. zambesicus and S. indicum seed powder
on the growth, gonadosomatic index and reproductive indices
of female C. gariepinus broodstock using SPSS Version 11.0.
Least signiﬁcant difference was used to compare means at
P< 0.05 (Zar, 1984).
Results
Experiment I- dietary supplementation of S. indicum
Data on growth performance, fecundity and gonadosomatic
index of the C. gariepinus is presented in Table 2. Normal feed
intake was observed for experimental ﬁsh. These explains the
reason for an increased in the weight difference and there
was signiﬁcant different (P< 0.05) when the weight of the ﬁsh
fed on dietary supplementation of S. indicum seed powder were
compared with the control. The results in Table 2 shows that
weight gain was highest in 150 g kg1 S. indicum seed powder
followed by D4, D2 and D5 respectively while the lowest
weight gain was in D1 (control). The highest signiﬁcant differ-
ence (P< 0.05) of fecundity was obtained in D5 followed by
D4, D3, D2 and D1 respectively. There were improvements
in the egg size (diameter), ovary weight and GSI in ﬁsh fed diet
supplemented with S. indicum. The water quality parameters in
experiment I varied as follows: temperature, 26–26.40 C; dis-
solved oxygen, 6.10–6.60 mg/l; pH, 7.60–7.80 recommended
for catﬁshes.
Experiment II - dietary supplementation of C. zambesicus
The water quality parameters in experiment II varied as fol-
lows: temperature, 25–25.40 C; dissolved oxygen, 7.60–
7.90 mg/l; pH, 7.20–7.35 recommended for catﬁshes.
Data on growth performance, fecundity and GSI are pre-
sented in Table 3. There were improvements in the weight gain
of ﬁsh fed on C. zambesicus meal. The highest weight gains
were obtained in the ﬁsh fed on diet D3 (100 g kg1 C. zamb-
esicus seed powder) while the slowest growth was obtained indietary supplementation of S. indicum seed powder for 56 days
wder)
150 200 250
355.0 ± 3.0a 355.0 ± 0.5a 355.0 ± 0.5a
564.45 ± 81.25b 553.0 ± 51.40b 486.2 ± 58.00a
209.45 ± 0.12b 198.0 ± 1.56b 131.2 ± 0.31c
68.63 ± 14.83c 65.59 ± 10.02c 62.69 ± 15.36c
64,985 ± 7645b 74,590 ± 5460c 98,275 ± 7855c
1.35 ± 0.71b 1.40 ± 0.00b 1.45 ± 0.21b
12.03 ± 0.89b 11.80 ± 0.72b 12.70 ± 3.65b
ent at P< 0.05.
Table 3 Parameters of C. gariepinus broodstocks as affected by the dietary supplementation of C. zambesicus seed powder for 56 days
(mean ± S.E).
Parameter Dietary treatment (g kg1 S. indicum seed powder)
0 5 0 100 200
Initial ﬁsh weight (g) 282.00a ± 2.00 283.00a ± 3.00 300.00a ± 0.00 290.00a ± 0.00
Final ﬁsh weight (g) 380.00a ± 0.00 415.00b ± 35.00 437.50b ± 37.50 422.50b ± 52.50
Weight gain (g) 98.00a ± 2.00 132.00b ± 32.00 137.50b ± 37.50 132.50b ± 52.50
Ovaries weight (g) 43.79a ± 3.06 50.38a ± 0.09 53.72a ± 3.89 46.32a ± 9.10
Fecundity/ﬁsh (No.) 11,382.88a ± 4689.14 11,397.62a ± 1089.04 13,561.52b ± 3545.69 21,987.16c ± 8250.07
Egg diameter (mm) 1.35a ± 0.05 1.45a ± 0.05 1.40a ± 0.00 1.45a ± 0.05
GSI (%) 10.79a ± 0.86 11.41a ± 0.96 12.46a ± 0.49 11.10a ± 0.38
Mean in a given column with the same letter were not signiﬁcantly different at P< 0.05.
GSI = gonado somatic index = gonads weight (g) · 100/ﬁsh weight.
272 A.A. Dada, E.O. Adeparusithe ﬁsh fed the control diet D1 (Table 3). However, there were
no signiﬁcant differences in growth performance across the dif-
ferent C. zambesicus concentrations. There were greater
improvements in the fecundity of ﬁsh fed on C. zambesicus
meal than the control ﬁsh. The average fecundities were
21,987.16, 13,561.52, 11,397.62 and 11,382.88 for diets D4,
D3, D2 and D1 respectively. The Ovaries weight was 43.79,
50.38, 53.72 and 46.32 for diets D1, D2, D3 and D4 respec-
tively. There were also greater improvements in the egg size
(diameter) and GSI of ﬁsh fed on C. zambesicus meal than
the control ﬁsh. There were signiﬁcant differences (P< 0.05)
in egg size across the different C. zambesicus concentrations.
The results of GSI followed the same trends as ovaries weight,
which was found to be 10.79, 11.41, 12.46 and 11.10 for diets
D1, D2, D3 and D4 respectively.
Discussion
Water quality parameters were not signiﬁcantly different be-
tween treatments in experiment I and II and were within the
recommended ranges for the culture of C. gariepinus (Viveen
et al., 1986). The results suggest that dietary C. zambesicus
and S. indicum seed powder at 100 g kg1 S. indicum and
200 g kg1 concentrations improved the reproductive indices
and GSI of cultured female African catﬁsh, C. gariepinus.
These results showed that the C. zambesicus and S. indicum
seed meal treatment enhances reproductive performance,
which is reﬂected in improved fecundity, ovary weight, egg size
and GSI.
Generally, high fecundity values were obtained in all treat-
ments in experiment I and II, but the lowest obtained in con-
trol (Tables 2 and 3). Better fecundity values were obtained in
the C. zambesicus and S. indicum dietary treatments compared
to the control and there were signiﬁcant (P> 0.05) differences
among the ﬁsh fed the supplementation. C. zambesicus and S.
indicum seed powder in diets also promoted growth and repro-
ductive performance in male swiss albino mice and male wistar
rat (Ofusori et al., 2007; Ashamu et al., 2010). Similar results
were reported by Adeparusi et al., (2010) who used the medical
herb Kigelia africana as a fertility enhancing agent for catﬁsh
C. gariepinus. Dada (2012) also reported that catﬁsh C. gariepi-
nus broodstocks fed on diets supplemented by medicinal plants
exhibited improved reproductive performance than those fed
with the control diet. Similar results were reported for using
medicinal plants as fertility-promoting agents for catﬁsh C.gariepinus (Dada and Ajilore, 2009; Dada et al., 2010; Dada
and Ogunduyile, 2011; Dada, 2012). The increase in the fecun-
dity of C. gariepinus obtained in these studies could be as a re-
sult of the presence of biﬂavonoid and xanthone in the plants.
These compounds are potent antioxidants which are capable
of increasing the production of eostrogen, the key hormone in-
volved in the production and maturation of eggs in the ovary.
These investigations showed that C. zambesicus and S. indi-
cum seed powder possess promising profertility property which
can be exploited in ﬁsh seeds production. Results of the studies
provide baseline information and established safe limits of
using C. zambesicus and S. indicum seed powder as profertility
agent to increase the seeds production in C. gariepinus under
hatchery conditions.
Conclusion
In conclusion, 200 g kg1 S. indicum and 100 g kg1 C. zamb-
esicus diet elicited the best response on gonad development and
reproduction. Thus these levels of S. indicum and C. zambesi-
cus seed powder can be used as a feed additive to enhance
reproduction of the female, C. gariepinus.
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